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BONE STRUCTURE AND METABOLISM
Bone is a dynamic tissue that is remodeled constantly throughout
life. The arrangement of compact and cancellous bone provides
strength and density suitable for both mobility and protection.
Compact or cortical bone forms the roughly cylindrical shell of long
bones; cancellous or trabecular bone forms the plate-like meshwork
that internally supports the cortical shell. In addition, bone provides a
reservoir for calcium, magnesium, phosphorus, sodium, and other
ions necessary for homeostatic functions. Bone also hosts and
regulates hematopoiesis by providing niches for hematopoietic cell
proliferation and differentiation. The skeleton is highly vascular and
receives ∼10% of the cardiac output. Remodeling of bone is
accomplished by two distinct cell types: osteoblasts produce bone
matrix, and osteoclasts resorb the matrix. The activities of these cells
are coordinated by osteocytes, long-lived regulatory cells embedded
within bone matrix.

The extracellular components of bone consist of a solid mineral
phase in close association with an organic matrix, of which 90–95%
is type I collagen (Chap. 413). The noncollagenous portion of the
organic matrix is heterogeneous and contains serum proteins such
as albumin as well as many locally produced proteins, whose
functions are incompletely understood. Those proteins include cell
attachment/signaling proteins such as thrombospondin, osteopontin,
and fibronectin; calcium-binding proteins such as matrix gla protein
and osteocalcin; and proteoglycans such as biglycan and decorin.
Some of the proteins organize collagen fibrils; others influence
mineralization and binding of the mineral phase to the matrix.


